Tetrahydroaminoacridine and other allosteric antagonists of hippocampal M1 muscarine receptors.
Tetrahydroaminoacridine (THA) and a variety of other nonclassical antagonists of muscarine receptors were studied for their ability to bind to primary and allosteric sites on muscarine receptors in rabbit hippocampal membranes. Competition curves between 13 antagonists and 1 nM [3H]pirenzepine (Kd = 3 nM) were simple mass action curves, but THA produced steeper curves, indicating positive cooperativity. Nonetheless, THA inhibited the binding of low concentrations of [3H]pirenzepine, [3H]N-methylscopolamine, and [3H]oxotremorine-M to M1 receptors with similar IC50 values, indicating competition for primary sites. Antagonists were also compared for their ability to bind to allosteric sites and to slow the dissociation of [3H]pirenzepine from primary sites. THA was 6-8-fold more potent than verapamil, d-tubocurare, quinidine, and secoverine, the next most effective allosteric agents, and THA was more effective. McN-A-343, gallamine, pancuronium, and pirenzepine showed weaker allosteric effects. The large size and considerable rigidity of these compounds suggest large allosteric sites. The Hill coefficient for the allosteric effects of THA was 1.7, indicating more than one allosteric site. Solubilization of receptors did not alter steep inhibition curves between THA and [3H]quinuclidinyl benzilate or THA-induced slowing of the dissociation of this ligand. Hence, cooperative allosteric effects of THA are probably exerted on receptor monomers. Inhibition curves between THA and [3H]oxotremorine-M were not steep, and THA had no (allosteric) effect on the dissociation of this ligand from M1 or M2 receptors. Thus, the high affinity agonist conformation of muscarine receptors, once formed, may not bind THA readily. The present results indicate that compounds that can act allosterically may compete with acetylcholine for primary receptor sites but that allosteric effects of these drugs on muscarine receptors are not likely to be important clinically.